Salicyl-sulpkonic acid is a remarkably powerful precipitant of pro. teid substances ; it is an extremely delicate reagent for the detection of proteids in solution; it acts upon all the classes of proteid bodies.
I shall state the results I have obtained with this reagent under two heads :- In order to obtain the full effect of this reagent, it should be used in saturated watery solution, and a drop or two of this solution should be added to a small amount (e.y., 1 or 2 c.c.) of the fluid to be tested, and the test-tube should be shaken so as to mix its contents well. When any considerable amount of proteid is present, a copious white precipitate at once resu lts; with only minute amounts of proteid a cloudiness or opalescence of the fluid is what occurs. This cloudi ness or opalescence is uniformly diffused over the fluid. When dealing with traces of proteids it is well to use a control tube con taining some of the fluid to be tested, and if dilution has been per formed, another control tube with some of the water (or other liquid) used for dilution along with one or two drops of the salicyl-sulphonic acid. The observer then holds the three tubes between him and the light, and looks through them at a dark ground. It is only, however, when dealing with very slight traces of proteids that these precautions are at all necessary. (a.) Egg Albumin.-Upon this proteid salicyl-sulphonic acid acts with much precision. When a solution is obtained by diluting white of egg with water in the proportion of 1 part white of egg in 20 parts of the mixture, the addition of the reagent causes a dense white Pre' cipitate to be at once formed. On boiling, the precipitate becomes markedly flocculent. (The solution of white of egg of course contain globulin, but when this is removed by saturation with magnesium sulphate the albuminous filtrate gives the same reaction with salie) J sulphonic acid as the original fluid.)
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A New Test fo r Albumin and other
When a similar solution is made with white of and the proteid removed by thorough saturation with ammonium sulphate (after slight acidulation) and filtration, the proteid-free filtrate gives no precipitate with salicyl-sulphonic acid. But if some of the precipitate thrown down by the ammonium sulphate, after being washed with a saturated solution of the salt, be redissolved in water, the solution of proteid so made gives a copious precipitate when tested as before.
(When considerable amounts of ammonium or magnesium sulphate are present, a few crystals may form and sink to the bottom of the tube, apart from the presence of any albumin. This, however, does not at all interfere with the working of the test, as such crystals, floating in the fluid at first and then sinking to the bottom, bear no resemblance to the uniform turbidity or opalescence dependent on the presence of albumin. These salts are easily removed by dialysis.)
Similarly, when the white of egg solution is treated with a large excess of absolute alcohol (after slight acidulation with acetic acid), so as to precipitate all the proteids, and is then filtered, the filtrate shows no precipitate when tested with salicyl-sulphonic acid ; re moval of the alcohol from the filtrate does not influence the result. On the other hand, the alcoholic precipitate, when (after being washed with absolute alcohol) it is redissolved in water and tested, gives a striking reaction: a large amount of proteid is at once thrown down.
With very dilute solutions made with white of egg, I have com pared the delicacy of the action of salicyl-sulphonic acid as a test for proteids with a number of other reagents more or less commonly employed, and I have found the former to be by far the most delicate and precise of all.
The white of egg solution was successively diluted to various degrees-1 part of the white of egg solution (1 in 20) in 100, 200, 300, 400, 600, 620, 900, and 1000 parts of water or of f per cent, sodic 1 chloride solution.
With the first degree of dilution (1 part of the 1 in 20 white of egg solution in 100 parts of water or salt solution) the following rei 8u$s were obtained:-Boiling after faint acidulation with acetic acid = no reaction.
Xantho-proteic test = slight reaction.
The cold nitric acid test (Heller's) =r slight reaction.
Mercuro-potassic iodide = haziness of the fluid. Salicyl-sulphonic acid = m arked cloudiness.
With the second degree of dilution (1 part of the w'hite of egg j solution in 200 parts of water) :-Boiling after faint acidulation with acetic acid = no reaction.
Xantho-proteic test = no reaction.
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Mereuro-potassic iodide = doubtful haze. Salicyl-sulphonic acid = marked cloudiness. When the white of egg solution is diluted 400 times :-Acidulation with acetic acid and heat == no reaction. Xantho-proteic test = no reaction.
Heller's test = no reaction. Mercuro-potassic iodide = no reaction. Salicyl-sulphonic acid = distinct cloudiness.
When the degree of dilution is increased to 600 or 620 times, there is still a distinct reaction with salicyl-sulphonic acid when the testtube is compared with control tubes containing-(a.) the dilute solution alone, and ( b) water with salicyl-sulphonic And even with still higher grades of dilution (900 and 1000 times) there is still an appreciable effect recognisable a little time after the addition of the reagent.
The amount of proteid present in those dilute solutions is exceedingly small.
Taking the percentage of proteid (albumin and globulin) in white of egg as 12'2, the strength of the original white of egg solution (1 in 20) would be less than 1 in 160.
When this solution is diluted 400 times, the proportion of proteid is less than 1 in 64,000; when diluted 620 times, about 1 in 100,000; and when diluted 1000 times, proteid is present only in the very minute amount of 1 in 160,000.
(b.) Serum Albumin.-Solutions containing serum albumin were obtained by saturating serum with magnesium sulphate and then filtering so as to remove the globulin ; the filtrate contained the serum albumin. This fluid, when tested with salicyl-sulphonic acid, gave an abundant precipitate.
Again, when the serum is deprived of all its proteids by complete saturation with ammonium sulphate and subsequent filtration, it then fails to give the slightest sign of precipitation on the addition of saiicyl-sulphonic acid. On the other hand, the proteid precipitate thrown down by ammonium sulphate, when redissolved in water, gives a dense precipitate with salicyl-sulphonic acid.
Similarly, when serum is deprived of its proteids by means of alcohol, the remaining constituents are entirely unable to give the characteristic reaction with salicyl-sulphonic acid.
The delicacy of the action of salicyl-sulphonic acid as a test for minute amounts of the serum proteids is very striking, just as in the case of the egg proteids.
The following reactions will serve as an illustration of th is :-• Some ox serum was diluted with ^ per cent, of salt solution to the extent of 1 part of sei'um in 1000 parts. The amount of proteid present in these dilute solutions is, approxi mately, as follows:-Taking the percentage of total proteids in ox serum as 7'5,* the serum diluted to the degree of 1 in 1000 would contain less than 1 part of proteid in 13,000 ; while with the dilution of 1 in 10,000 the amount of proteid would be about 1 in 130,000. 
D. Fibrin.
Solutions of fibrin, both when a dilute alkali and when 10 per cent. ' salt solution are used as the solvents, give white precipitates with : salicyl-sulphonic acid.
In the case of all the foregoing proteids (A, B, C, and D) the precipitate does not redissolve on heating; on the other hand it ! becomes markedly flocculent.
E. Proteoses.
Primary albumoses (proto-albumose and hetero-albumose) were prepared from W itte's peptone by precipitating them with sodic chlor-! ide and (after washing with saturated solution of salt) redissolving the precipitate (containing some salt) by the addition of water. The j solution so obtained gave a marked precipitate with salicyl-sulphonic acid; but in this case the precipitate redissolved on heating and reappeared on cooling.
Solutions of secondary albumose (deutero-albumose) gave similar | results.
F. Peptone.
Solutions of peptone were obtained from albumin artificially digested with pepsin and hydrochloric acid, by saturation with am monium sulphate and subsequent filtration. The filtrate contained peptone; it gave no precipitate with nitric acid, while it gave the xantho-proteic and the biuret reactions.
On adding a drop of salicyl-sulphonic acid to a small amount of f the solution containing peptone, a precipitate was at once formed. I This, like the precipitate of albumoses, readily disappeared on heating and reappeared on cooling.
Solutions containing peptone were also prepared by saturating the | artificially digested albumin solution with sodio-magnesic sulphate, j1 and similar results were obtained.
Solutions of W itte's peptone were (after being faintly acidulated ft with acetic acid) saturated with ammonium sulphate in some cases, and with sodio-magnesic sulphate in others. The filtrate contained peptone, the other proteids having been precipitated by saturation with the salts named and removed by filtration. The peptone solution yielded, on being tested with saturated solution of salicyb sulphonic acid, a reaction similar to that described above, a precipi" ttate which disappears on heating and reappears on cooling.
[Mar. 1 9 , When the peptone was removed by precipitation w ith excess of alcohol and filtration, the remaining flnid failed to give the slightest proteid reaction with salicyl-snlphonic acid.
It will be noticed th at there is an im portant difference in the be haviour of proteoses and peptones as compared w ith the other proteid bodies under the influence of the salicyl-sulphonic a c id ; the pre cipitate yielded by the proteoses and peptones clears up on heating, and reappears on cooling, while the precipitate of the other proteids does not clear up on heating, but, on the other hand, becomes markedly flocculent. In this respect the reagent resembles picric acid and mercuro-potassic iodide, and to some extent also nitric acid. It differs from the latter, however, inasmuch as the latter gives no precipitate with peptones.
As regards the nature of the precipitate of egg albumin, or serum albumin, thrown down by salicyl-sulphonic acid, its general appearance might suggest th a t not only precipitation, but also coagulation, had occurred, as w ith nitric acid, &c. But the fact that it is soluble on the addition of a sufficiently large amount of a very weak solution of potassic hydrate (OT per cent.) or of sodium car bonate (1 per cent.) shows th a t no coagulation could have taken place. Solution of the precipitate does not take place as long as any acidity remains in the fluid. And when it has been redissolved the addition of a very small amount of a weak acid (nitric, acetic, sulphuric) can again bring about precipitation.
The precipitate of albumin thrown down by salicyl-sulphonic acid is not redissolved by the addition of even considerable amounts of his acid, nor is it dissolved by nitric acid, except when a large amount of the strong acid is added.
When salicyl-sulphonic acid is made to act upon albumin for some J ? 6' T peCially at a kigh temperature, and the precipitate is then ve off, the filtrate shows a very marked coloration, varying from . ffi^kwh to a bright amethyst. The filter paper commonly th°W fiia Staining of the same colour. W hen the fluid is filtered hot, e filtrate usually shows evidence of containing albumoses; it -°r7 turbid on cooling, and clears up on Seating. The coloran oi the filtrate is most marked and pure when the fluid is clear hot).; when ifc is turbid the colour is, to some extent, of L e an<* "^if ie d (often to an orange-pink tint) by the presence °t the precipitate. In the case of albuminous nrine, on the other hand, it constitutes an extremely delicate and precise test for the presence of'proteids. By its use, coupled with heat, one can, with great facility, recognise very minute amounts of proteid substance, and can discriminate * between the so-called " album in" (albumin and globulin), most commonly found, and the albumoses or peptones, if such are present. This is easy, since the application of heat in the latter case causes the precipitate to disappear-to reappear on cooling ; while, in the case of ! ordinary albuminous urine, the precipitate does not clear up on heating, f
The method of performing the test in the case of urine is the same as with other solutions.
A very small amount of urine should be taken in the bottom of an ordinary test-tube ( e . g. , half an inch, or so), or a ve test-tube may be used. The acid must be in a thoroughly saturated aqueous solution. A drop of this solution is then added to the urine, and the tube is shaken. When any considerable amount of proteid is present, a copious precipitation immediately occurs: when there is only a minute proportion of proteid, the fluid becomes uniformly opalescent.
The delicacy of the test is shown by the following results, obtained with one of the samples of albuminous urine examined :-The urine was diluted to 10, 20, 30, 40, 50 times. With the weakest of these fluids (1 in 50), salicyl-sulphonic acid quickly gave a marked opalescence. Heller's test gave no reaction fo ra considerable length of time;
then it gave a doubtful haziness at the junction of the nitric acid and the urine. Picric acid (saturated watery solution) = no reaction. Cupric sulphate and potassic hydrate = " "
The urine was then diluted twice as much, to 100 times, and still gave, after standing a little, a distinct cloudiness with salicyl-sulph onic acid, specially noticeable when the tube was compared (in a suitable light) with two control tubes, containing respectively (c) some of the dilute urine, and ( b) water w sulphonic acid.
Even with much greater degrees of dilution, appreciable results were got by means of this test. Without going to the ex trem e limit6 of its application, however, I find that in the case of the urine diluted 100 times, the amount of albumin contained must have been exceed ingly small. A quantitative determination showed that the amour of urine present in the undiluted urine was about 0T per cent. Hence the amount present in the urine diluted 100 times must havC been about 1 in 100,000.
The opalescence caused by the addition of salicyl-sulphonic acid 0 f! debted to Professor Japp, F.R.S.) The formula is there given as C6H3(OH) (S 0 3H )C 0 0 H ; and its formation by A special interest attaches to the role of oxygen in the life-history of bacteria. Very wide differences exist, however, between different groups in respect of its importance. To the great majority a free supply of oxygen is absolutely essential for their proper growth and development; to a small minority the converse applies, growth proceeding best in the absence of oxygen, if indeed it is not entirely prevented by its presence; while, lastly, in the case of an inter mediate group it seems almost immaterial whether oxygen be present or not, growth proceeding apparently equally well in both conditions, provided that the supply of food be otherwise suitable.
Of these three groups of " obligate aerobic," " obligate anaerobic" and " facultative aerobic " bacteria, respectively, the last has perhaps the greatest interest for the pathologist, as it is to it that the great majority of pathogenic organisms belong.
The question is thus an interesting one, to what extent the patho genic properties of this class of bacteria are related to the power they, apparently under necessity, possess of obtaining their supply of oxy §>en from the food constituents themselves when the supply in the air is cut off.
The present paper deals with the results of an investigation under taken in this relation.
It was necessary that the class of bacteria selected for study should be one whose pathogenic properties were not constant, b u t subject to variations presumably connected with the character of their sur roundings.
The bacteria of ordinary putrefaction possess in a special degree this qualification, their chemical products differing much in character and poisonous action under different, for the most part as yet uuknown, conditions. Dr. W . H u n ter.
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